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(57) Abstract 

A distributor unit for dry laying out of fibres on a forming wire which comprises a perforated pipe (6) which from 
one end is supplied with an air fluidized fibre material which is discharged through the perforations in the preferably rotat- 
ing pipe (6). According to the invention the pipe (6) is made of corrugated sheet material, the undulations extending in the 
longitudinal direction of the pipe and thus contributing substantially to the pipe's being self-supporting over a large 
length. Moreover, the pipe (6) will hereby show an increased surface area for a given diameter, and therewith an increased 
number of perforations and a correspondingly increased discharge capacity at a given degree of perforation. The undulat- 
ed cross sectional shape of- the pipe wall provides special advantages, when a rotating needle cylinder (16, 18), stationary 
mounted inside the pipe, is used for further increased of the discharge capacity. 



BNSOOCID: <WO 87014O3A1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphletspublishing international appli- 
cations under the PCX 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


B6 


Bulgaria 


BR 


Brazil 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CM 


Cameroon 


DE 


Germany, federal Republic of 


DK 


Denmark 


Fl 


Finland 


FR 


France 



GA Gabon 

GB United Kingdom 

HU Hungary 

rr Italy 

JP Japan 

KP Democratic People'* Republic 

of Korea 

KR Republic of Korea 

LI Liechtenstein 

LK Sri Lanka 

LU Luxembourg 

MC Monaco 

MG Madagascar 

ML Mali 



MR Mauritania 
MW Malawi 

NL Netherlands 

NO Norway 

RO Romania 

SD Sudan 
SE . Sweden 

SN Senegal 

SU Soviet Union 

TD Chad 

*TG Togo 

US United States of America 



BNSDOCID: <WO 



87014O3A1 I > 



4 



WO 87/01403 PCT/D K86/00096 



A distributor unit for dry Laying out of fibres, 
preferably for dry manufacturing of paper. 



The present invention relates to a distributor 
unit for dry laying out of fibres on a forming wire, 
preferably for dry manufacturing of paper, and of the 
type which comprises one or more perforated pipes, 

5 which extend over the forming wire and is connected 
to supply means for an air fluidized fibre material. 
Such a unit. has been described in the European Patent 
Specification No. 0032772. 

• In known units of this type the perforated pipe, 

10 which is preferably kept in rotation, is designed as 
a shell. of perforated sheet material., having a large 
number of perforations, so that the pipe functions as 
a classification screen with a good discharge capacity 
for the fibres. These are supplied to the pipe at one end 

15 thereof and brought to flow through the pipe in a 

relatively strong fibre-air flow, which is recirculated 
through a corresponding pipe placed next to and 
parallel with the first pipe, so that the flow 
circulates through the two pipes. Underneath the 

20 forming wire is placed a suction box creating a 

downwardly directed flow of air which sweeps across- 
the outside of the perforated pipes and partly flows 
through the perforated pipes transversely to these . 
whereby fibres will be led out through the perforations 

25 all along the pipes, and the discharged fibres are 
conveyed with the suction air for depositing on the 
forming wire. 

Inside the pipes may be placed means such as 
prezzurized air nozzles or a rotating needle cylinder 

30 which can influence the fibre/air stream in different 
manners, namely for agitation of the flow for 
maintaining the air suspension of the fibres, for 

imparting to the flow a force component directed 
outwardly towards the screen wall, whereby the 
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discharge capacity of the fibres may be substantially 
increased, and/or for influencing the flow in the axial 
moving direction thereof^, namely for supporting -the 
flow itself through the pipe. 
5 During the operation the circulating fibre/air 

flow is supplied with as much fibre material as is 
being discharged through the perforated pipes, and it 
is hereby advantageous that an even fibre distribution 
on the forming web can be obtained despite possible 

10 variations in the flow of supplied fibre material 
just as a reasonably good discharge capacity of the 

* fibres may be achievable. 

The discharge capacity has a. very great 
importance; i.e. it is desirable to have a large 

15 number of perforations in the said pipes. However, 
the pipes should preferably be self-supporting 
between their opposite ends, as the use of special 
support members along the pipes may have a disturbing 
effect on. the desired evenness of the fibre layer laid 

20 out on the forming wire, and when the pipes should thus 
be quite rigid, there is a limit to the degree of 
perforation they may havei.*n practice. Naturally, the 
number of perforations may be increased by. an increase 
of the pipe diameter, but here> as ueLl, there are 

25 practical limitations for such an increase. 

According to the invention an increased number 
of perforations is provided in a manner proving 
extremely advantageous in several respects in the 

given context. 

30 According to the invention the perforated pipe 

is constituted by a sheet or a cylinder consisting 
of a corrugated sheet material, having its undulations 
extending in the longitudinal direction of the pipe. 
At a given pipe diameter and degree of perforation 

35 the total pipe wall area and herewith also the number 
of perforations will thus be increased. 

Moreover, the undulated cross sectional shape 
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will to a very high degree stabilize the pipe against 
downward bending, whereby it may even be achievable 
to make use of an increased degree of perforation, 
as well as an incresed pipe length. 
5 With the use of a rotating needle or carding 

cylinder placed stationarily in the pipe, further 
advantages are obtained, which are explained in more 
detai I below. 

In the following the invention is described in 
10 more detail with reference to the drawing, in which 

Fig. 1 is a schematic perspective view of a 
system for dry forming. of paper. 

Fig. 2 is a perspective view of a part of a 
distributor pipe used therein, designed according 
15 to the invention. 

Fig. 3 is a cross sectional view of the* same pipe * 

and 

fig. 4 is a detailed partial view or the same 
cross sectional view. 

20 The system shown in Fig. 1 is described in more 

detail in the European Patent Specification No. 32772. 
It consists of a moved forming wire 2, underneath 
which is placed a suction box 4, and above which is 
placed a distributor unit 6 consisting of two parallel 

25 perforated pipes 6, which at their respective opposite 
ends are connected through non-perforated pipe bends 
8 at 180°. To one of these pipe bends is connected a 
supply pipe 10, through which a flow of an air 
fluidized fibre material from a hammermill may be 

30 blown into the pipe system 6,8, wherein this flow may 
circulate. 

As a result of the suction effect from the 
suction box 4 an air flow is conveyed down past and 
partially through the perforated pipes'6, whereby 
35 single fibres are discharged from. these pipes; the 

fibres being sucked down for depositing on the forming 
wire 2. The pipes 6 are rotatably mounted, whereby 
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their perforations are cleaned for possible cloggings 
by the generally downwardly directed air flow to the 
suction box 4, just as they by their being rotated 
contribute to an increase of the discharge capacity 
5 for the fibres because of the associated centrifugal 
effect on the fibres which are at any moment present 
for dischargeing inside the perforations. 

Inside each pipe 6 is mounted a quickly rotating 
needle cylinder 14 which is mounted in stationary 

10 bearings 16 on the pipe bends 8. The outer diameter 
of the needle cylinder 14 is considerably smaller 
than the diameter of the pipe 6, and the needle 
cylinder is placed such that its needles 18 sweep 
closely along the imside of the pipe 6 at a lower area 

15 thereof. The rotating needle cylinder brush will con- 
tribute to maintainig the fibre material flow through 
the pipe, with an outwardly directed centrifugal force 
which promotes the fibre discharge through the 
perforated pipe wall. When the needles 18 on the 

20 cylinder 14 are provided in a screw-formed row, an 
advantageous, axial conveyor effect on the fibre 
material will be obtained by the rotation of the 
cylinder. 

According to the invention each of the pipes 6 
25 is designed with an undulated cross-section, as it is 
seen from Fig. 2 and especially from Figs. 3 and 4. This 
cross sectional shape of the pipe 6 will have a 
pronounced reinforcing effect, on the stability of the 
pipe in the transverse direction, i.e.. the pipe can be 
30 self-supporting over a relatively large length, and 

moreover, the surface area of the pipe is substantially 
increased so that for a given degree of perforation it 
will have substantially more perforations than a 
simple circular cylindric pipe, and therewith an 
35 increased fibre discharge capacity. Because of the 

increased rigidity of the pipe it will even be possible 
to make use of an increased degree of perforation, 
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whereby the capacity is further Increased. 

To obtain the desired high capacity it is essential 
that a reorganization of the fibres takes place 
constantly by means of the needles 18. It is not fully 
5 clear how this actually takes place, but there is 
reason to believe that the essential effect lies in 
that theneedles' by their fast movement create a 
vacuum behind them, and that a turbulence is thus 
provided, this turbulence strongly affecting the 

10 fibres. As indicated in Fig. 4this turbulence may 
propagate into the inner spaces of the undulation 
grooves which are open towards the interior of the 
pipe 6, i.e. a turbulence is created even in these 
spaces such that the fibres are reorganized 

15 immediately inside the perforations- The turbulence 
will be increased by the fact that the pressure 
condition will vary by the passage of the neeedle ends 
of the undulation. tops and bottoms, respectively, 
and the capacity as a whole will therefore be 

20 increased considerably. 

Moreover, according to this invention the needles 
on the cylinder 14 are preferably constituted by real 
carding needles, i.e. stiff, conical, pointed needles 
18, which because of their pointedness prove 

25 especially well-suited for desint egrat i on of both 
short and Long fibres. 

It will be appreciated that the tangential 
contact area between the pipe 6 and the brushes or 
needles 18 is of a great importance for the discharge 

30 capacity of the fibres, i.e.. it is along this area 
that the discharge capacity is at its maximum. For 
the same reason it is essential to the smoothness of 
the cross profile of the fibre web which is laid out 
on the forming wire that the. axial flow of air 

35 fluidized fibre material in the pipe 6 be particularly 
smooth and unhindered especially in or along this area. 
By the use of a non-undulated pipe wall this area is 
almost the only one along which the axial flow may not 
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flow unhinderedly, while it is obtained by the 
invention that in the said spaces outside the needle 
ends a further axial f Lowing possibility occurs, 
regardless of such flow having to pass through 
5 turbulent air. The result is still that the axial 
flowing in the area concerned is improved, which 
contributes to both a good capacity and a good 
uniformity of the fibre discharge. 

In Fig. 2 is shown but a single needle cylinder, 
10 but it will be seen that there may optionally be 
room for more of such cylinders if this is desired. 

In Fig. 4 are-shown several different detailed 
embodiments of the corrugated profiling of the pipe 
6; the invention is not limited to any particular 
15 shape of the profiling. 

The pipes 6 have been disclosed as rotating 
pipes, but relevant forming units exist, in which a 
stationary^ cylinder or a part-cylindrical housing 
Of • perforated sheet material cooperates with a needle 
20 rotor filling out practically the entire cross 

section of the cylinder, and according to the invention 
even such a cylinder or housing may advantageously be 
shaped im a corrugated manner. .The part-cylindrical 
housing is open along a top portion for receiving a . 
25 broad downward flow of fibre material, whereby such a 
screen housing does not perform axial conveying of 
the material. Thus, in a way, it is not a "pipe", but 
it will be appreciated that the arrangement according 
to the invention will be very advantageous anyway. 



•i 
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CLAIMS: 



1. A distributor unit for dry Laying out of fibres 
on a forming wire, mainly for dry manufacturing of 
paper, and of the type which comprises one or more 
perforated pipes which extend over the forming wire 
5 and are endwise connected to supply means for an air 
fluidized fibre material, each pipe preferably being 
rotatably mounted and cooperating with a rotating 
needle cylinder mounted stationarily inside the pipe, 
-» characterized in that the perforated pipe is 
10 constituted by a shell or a cylinder. consi sting of a 
corrugated sheet material having its undulations 
extending in the longitudinal direction of the pipe, 
2* A distributor unit according to claim* 1, 
characterized in that the needles on the needle 
15 cylinder mounted in the pipe consist of stiff, 
pointed carding needles. 
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